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^ 0) D DJ E F FI 0 CH A BJ B C ) 

"TfMiSiSSmq l **. 4#»J, MBtfxtffiW#? (in Ini 

*12, 4 12= 0 (mod 12), &W, «*«**£« T 

tt*: (frfJfc'fW'NF |B|«, WftW^**4 , aS^«'»S 

n-4- (mod 12) MRjfc£. 

W$l'}l*‘t>M3E*tfeWJt*X Win “4#R#^ip±7” BP#*H 

ftSfcfflSE. 

iiMflffl (mod 12) WI^!ft3ISSiMft**Kftln#fflW 12 TOftl’iM M'NSS:* 12 
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tw-x-o (mod 31) m&% B 31# 


3 2 7 0 6 4 

B C A C F# D E 


2 . w?iim 

/M7j ( 1 ) 

Hi* R. «ffJ#!«#*#?l|)S!»^S < fi#^_^5j fti ffiAI d „ £ R «I d 

AG»= {R, I d )„ (fd#l3t« 

mmmay. mm&G,m. ai*#*. «M'7c*5«a»7G*jtaB. £e%*i d . 

(2) gUf-fiJIftif- t&lllltjS;iEK-f(;@fE}it]fffKjJ'f};iJ 704, 

***• «*'• ® r *«>-«» Wj g,= 0 , I d ). 

WSIffiAb'(DMjSftflSWai*. WJ^Sn-G,/SSf. &&#£, £ 

tt7C^jI d . 

<3> tfsawfiM, $bj#a<j#?!J 40 7. sins 

Me. *c.ffi^l d ffl®Ki^«AG c = {C. I d )- 

M-£-G c j£#. 4@8+’ 

7C*Wa*7C**ae. »ttjc*r. 
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I" 8 ' *" 7 * f ** WR 'c. *mx*+G = {R , r T 

«„ RxI=c ' ’" ' M * "******* 


X 

1 Id 

” 

“ 

"1 

Id 

I d 

~R 

"c" 

1 

R 

R 

I d 

I 

C 

C 

C 

I 

Id 

R 

I 

I 

C 

R 

I d 


it-ifffl&as#*!®. 4liSjCI d #^*, R, I, V, ♦, *44fitfW 

PS K. G P = {R. I, C, I d } #4»?+*tPST, &G P 

= (r. i. c, i„} *n# {*. 4 , *, ♦> im a#, 

7 tt«®K»fr 3*862.151 W£*. 

?ii. 




3 - fti + AWH? 

^MWffia (WfBl) «+««*«« 
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( L, ): 


P P P P P P ■ 

*(Bia*T*. a#*+. ttwaKKftiattw**. ms«, s* 

^PSW^ffiKoJ^WWPSlW^iS. 

JSSM^^aw^it+Wira F-R: 



nis^aar^^. 

OWfl Fffi -KJSffl: 



S&ElfM «d 'J'iSffi+'tff-fejSaftfflS ,BWV565 @ 1 K^ft4'W—So SS H , ffsS^s:±jS:|S) 
/*TfrWifrt#i¥iE;fn&. 





i£#*f$4®)RtM;S®1?i!E5S^MS']*. i£Wfe •Ef££M «5aEM#j 4>W$nT-R ! 



B b f'o 

affm#^*j£qr*84M*Wffi^S«±(113i. «Sfl4aSS <*** 

&m (1906-1908) t. 

/hnm«# f *H««rta, w#*? d «x*». w*n*wB‘ 
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MMtTi. ii§w c ±=®&Rmjsm4^imm&}*E.m. e 

^^^f;X i F^Ifi£^^fi]^^4±A^ o mUi ^^^^«4^^^)),Op.34No2 


fl I j.jQ -I J J"^-pJ tQ 


r ' r t t 


&&'\'B.%SatE3 i &' : P ±H-'N*sgf, llWM—'J'W8ajH**«T-'J'1S. S^ttlffiBtfS] 


i Jamw. t, <£ 2 > • 

4ffife+. «!«»»**»! 





□ 

b 

□ 


□ 




»T£F*¥tt&»W±j£*l'. «WI6WIM (Wffl) S*tW« ; F. Wffiff. 
ii«**®*-#jEA££«!-#fl<JlHlS:3. ma, STBteWtMK^Miff-ifTfi 1 . *J*T 
*Fil*fiSW». 



FA(Cancrizans), A A |sj St A mi fB [=] B SI 

it-hA'Mr (ft “Frederick iftMr^i®!” 



®-^*reS5-'K-W?f#i[P]liisS' I S. WSS-^WiftJS-'FWaKFFfelftBffS 

l''WI*fL#9 ! J-'i'«*^4:«aaS»ift»l ; l<!ft:o n =: 
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ll'l 


'<■ *t 

«r/ 


Der Spiegel (The Mirror) Duet 

w 


Mhgrn .-120 


' A Mct/art 


f i - 

* 







• r » 



IUJ. I,.I,. V.„,, A . Wi 

’ *'* rr ' ru,<, J...Igj^.,1 ,, iA 


cz 5 ), ureuiTB**. 


□ 


□ 


□ 


□ 


□ 


m £»«* (Rave |) w tn Sa = aaft)> (1907) ^ 






««««, KV395 wtM-as#, gi*?*** 
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±'ft— “FtrKpfaJii. IW7S 



I fr r t >iTfr - P r int s — 



ijffft F®—^ 

(I ) B4>la Bartok ^f] Muaie /or ttringa. ptrcuisjoii and celesta 



(2) John Tavener lamb ( WilUam Bkkef^iif]) 



Gaw the*? cloth - ing of de - lights 
ti \ 


Soft - eet ck4.h - ing wool - ly, bright; 



Ga'.* the* doth - ing of de - lights Soft - est doth - ing wool - ly, bright; 


(3) Berg ffl L ^ ic Smte 





















































































4. ‘HESSgSflStSiWS 



«»«>» «—> •*«-«»• w :. , „ , . , " , .y 

-j? ft (Nzakara) (Zande) AWHWt&W&K**, 


c ' D ' E ' G ' Bb » 





0 

1 

2 

3 

4 


l 

0 

1 

2 

0 

4 

2 

3 

4 

3 


•£#i^#l$£JC®:^W^Rl$45#R* #J$fl ngbakia> Iimanza ffl gitangi #j$fl» id 

Iimanza 



1201414034242312020140303422313 

12 014140 342423 120201 403034 2313 

014140 342423 120201 403034 231312 

SijiffJSLW— 











213132 430304 102021 324243 041410 

(mod 5), DtTO^ijfjtfij 
014140 342423 120201 403031 231312, 


ngbakia (Chemillier 

^ • # • ♦ 

3 • • ♦ • 

2 » • • • 
j • • • • 

0 ♦ • « • 


§ 4 

i. sm 

Cayley £31 

” fitf ^ X — {1,2,3,..., n}« !ft 1 ® 

$, sftiyfJAA' fijjif $i&: 

%%f, x e X ae^r, b e Xtf f(a)* f(b) „ 

i&* = {1,2,3,4,5}. 

/(1) = 3, /(2) = 5, /(3) = 4, /(4) = 1, /(5) = 2 

"1 2 3 4 5" 

,3 5 4 1 2, 

J:i-firl®*6^, TffifriaW»«tfi/W- 3'»4, 4X»i. 

[s)B}2^5, 5X^®^J 2-di^—^MS^F. 1471^ 

^£: 
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/ = (1,3,4)(2,5) 
«fiiB»e. BP 

A 2 3 4 5 V 

/ £ = l1 2 3 4 5, 

@a#m, sn/i»jS7c»* 


= (1)(2)(3)(4)(5) 


r' = 


n 2 3 4 5' 
4 5 1 3 2, 


8E 


= (1 4 3) (2 5) 


£ X g £X$nT: 










g = 


1 2 3 4 5 

2 5 14 3 




y 


g = (1, 2, 5, 3) (4) 
S = (1, 2, 5, 3) 


fg = 


gf = 


1 2 3 4 5^ 

v 5 2 3 1 4 y 

fl 2 3 4 5^ 

.1 3 4 2 5, 


= 0, 5, 4) 


= (2, 3, 4) 



X Symm( X ) 0 

&Wm&&WfevS$A> #X#n^7cM> Jfl!l Symm( X ) 


2 . 

ftlMSAf&WSitKi. «n, tMWWiWSslSW.A. 
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±ffi#W“£W, Ma\R£H-“H£/>^s. j®#H*, 

uipj^-^c m 

1, 2, 3, 4, 5, 6, 7, 8 

Wto&Qf- 

1, 3, 2, 4, 5, 7, 6, 8 

&nm£ 


1, 2, 4, 3, 6, 5, 8, 7 


3, 2, 1, 4, 5, 6, 7, 8, 

mm-t *tRW0jwwi#». w-ft# 

A “ Plain Bob ” Cl) ^«J tJi: 


Plain Bob 

12 3 4 

2 14 3 

2 4 13 

4 2 3 1 

4 3 2 1 

3 4 12 

3 14 2 

13 2 4 

13 4 2 

3 12 4 

3 2 14 

2 3 4 1 

2 4 3 1 

4 2 13 

4 12 3 

14 3 2 

14 2 3 

4 13 2 

4 3 12 

3 4 2 1 

3 2 4 1 

2 3 14 

2 13 4 

12 4 3 

12 3 4 

^ ( 1 ) 


*4* 

(2,3) <- 

(2,3jr<- 

(2.3) *- 

I_ 

(3.4) <- 

I 

(2,3) *- 

I-- 

(2,3) <- 

I_ 

(2.3) <- 

(3.4) <- 

(2.3) <■ 

(2,3^ 

1.- 

(2,3^ * 

(3.4) <- 

i_ 


> 


•> 


> 


> 


■> 


> 


* 


> 


> 


> 


■> 


> 


&*** L* 

1 2 3 4 ->(1,2)(3,4) 

2 14 3 <-' 

2 4 i 3 - > (1,2)(3,4) 

4 2 3 1 <- 1 

4 3 2 1 > (1,2)(3,4) 

3 4 12 < - 1 

3 14 2 ► (1,2)(3,4) 

1 3 2 4 < -' 

13 4 2 > (1,2)(3,4) 

3 12 4 <- 1 

3 2 14 > (1,2)(3,4) 

■2341 < -1 

2 4 3 1 > (1,2)(3,4) 

4 2 13 < - 1 

4 12 3 > ( 1 , 2 )( 3 , 4 ) 

1 4 3 2 < - 1 

1 4 2 3 > (1,2)(3,4) 

4 13 2 < - 1 

4 3 12 > (1,2)(3,4) 

3 4 2 1 <- 1 

3 2 4 1 ► (1,2)(3,4) 

2 3 14 < - 1 

2 13 4 > ( 1 , 2 )( 3 , 4 ) 

1 2 4 3 < - 1 

12 3 4 

^ ( 2 ) 


ttR£*4^7c|f|WW»# s ’‘i. S* (l) 4 1 . -S44>9t!24 -tjzPM'i' 

swot* < 2 > i m*. <n 

(1,2) (3,4) «(l)(2,3)(4)i2M#«*. liWS'J-ff 1 3 2 4. il», »SttS«(l)(2,3X4) 
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3an d> nft 


Kffl (1,2) (3,4) fP(l)(2,3)(4)iSHttSR. SJ 1243 
ft(i)(2)(3,4). aafn*ja'S46<)«^7t*iH. ftinassijiSiS. 


1. a#T®M SWi&W&Z-WMX-. 


2 

3 4 

5' 


a 

2 

3 

4 

5 

6 

7 n 

,3 2 

5 1 

4 , 

9 

J 

3 

6 

1 

2 

4 

5 , 


2 . 

(1,3) (2,4,5); (1,3,5) (2,4,6,7) 

3. (M~'%~-\- 

«■#»#«*«? ssssisri? 

a = (1,2)(3,4)(5,6)... 
b= (1)(2,3)(4,5)... 

[«*= *f »mmm&mmftmim] 

5. 


4. 12 

1923 ^, ®jie»S8JT 12®ffflffi, 12 t-aWS5S*f ft- 

k-'b-nn<p, ni'-ffaiMttfflsij, sugary# 

oitiiiiwmaiBKffiisiiia. #aa 

mem ism. »ff@jgfp«?ssK»(K$gmit:M»’ a 
is^^siTEKW^ft. asafai^fi-i+iS^w 1 

. FBM1K1®10&M W. 42 (1942), AW&UJ 12 -gttt# 

o 

E>, B b . D, F, E. C, F», A k . D b , A, B, G. 

❖ e 6 =o , ±i4s?ijpjwffla?ij 

.S’ = (0, 7, 11. 2, 1. 9. 3, 5. 10, 6, 8, 4) 












s r(S>, pj 

R(S) = (4,8,6,10,5,3,9,1,2,11,7,0) 


1 ( 2 ). *t-t?ij s «f mn* 

(sk«) ""HNs »)4« 

(sltflj) « ±«4>. SpWE” (WJfftSS 

-t-SHf**®’ #ie«^'JSW@i*#«?iJ*I,(S). WJ 
Re I,(S) = (0,5,1,10,11,3, 9,7,2,6,4,8) 

OM®7) S <£«*$»■ 

*I 2 (S). WJ 

[ I 2 (S) = (2, 7, 3, 0, 1, 5, 11, 9, 4, 8, 6, 10) 

[ i.t*I,(S)W^S4nT: I 2 (S)4>WI5 k 2 iSM 7 «£- S 'f'MsS fc 

te.i±w». *maiwit*i»(S), BPWs-Sryij+wmk^^as^swi^M 
I, (S) 't'W® i S k 'HlK-hMSM 2 S 't'M 

W.i'i'&WtfoSi.. -*)*. £ S=(s l ,s 2 ,---,i 12 )> EI*(S) ={a t ,a 2 , -,a a ). Mffl&S 
*im S effi I t (S)+#it M** A ■ 

1 a i = 2i 4 —s,(modl2) 

fflj4W^S;umsi]i2^?iJ: I,(S), IjCS), I,(S). ., I„(S). 

I 

■ (3) . SSfiWSft S mSB-'Nf ***) *®**f S 

I C(S) = (8,4,6,2,7,9,3,11,10,1,5,0) 
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(4) S Mbntf S 

id®&JMW7!l% P*(S), 'M 


2^ 


P 2 (S) = (2,9,1,4,3,11,5,7,0,8,10,6) 

S, P,(£), P 2 (S) , ., I «| 


12 


48 d^fiJftj-g^iJ. ,&$ 48 W 12 •'NFflJftjP^), ^ 

m, y.uJi'f. 12 >N9*irgfl|p^ (I, (S)) , ## 24 

i "= s&h 48 ^n ; 
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0 
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11 

4 

0 

9 

10 
2 


2 

7 

3 

0 

1 

5 
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6 

2 

11 

0 

4 


2 

9 

1 

11 

3 


8 

6 

1 

5 

3 

7 


11 10 
9 8 


4 

8 

6 

10 


3 

7 

5 

9 
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2 

10 

7 

8 
0 
6 

4 
11 
3 
1 

5 


3 
8 

4 
1 
2 
6 
0 


5 

10 

6 

3 

4 
8 
2 


10 0 

5 7 


9 

7 

11 


11 

9 

1 


10 

3 
11 
8 
9 

1 

7 

5 
0 

4 
2 

6 


6 

11 

7 

4 

5 

9 
3 
1 

8 
0 

10 
2 


8 

1 

9 

6 

7 

11 

5 

3 
10 
2 
0 

4 


4 
9 

5 
2 
3 
7 
1 

11 

6 

10 

8 

0 


imr. s&- 



M iy , * jw±&*+***r, 

%\4r, %\f\),4>'iL0s*Q%A, 

Bpl§^ j 3'i zb : (X +cjy>5 j iwJj2 $j - (mod 12) 

F & S & H 48 —$di: %—fi 

H . ,&^nji|t’i±S 48 't'-lf ?i ]. 






ILaiftSSA+*, »fs Aff „ ’ ’ m,Ii#ls *f5#W. SfcSiissiiS* 

r ,V s A<a. ms m 

■ °' 3 ' »■ 8. 9, 1, 7, 5, o, 4i 2i 6) 

[ J S LU 5 ( A b ) 

ftfin 

^ #KJ 48 ^, pj ggWM W til . 

j wt Dg^J 

(0, 2, 7, 5, 10, 9, 3 , 4 ii i o /;\ 

; #*'!'##» 6 ^¥*|lfl'Bf»SJ ' 6) 

^ ,! ^ 6 ’ 8 ' 1> 11. 4, 3, 9, 10, 5, 7, 2 01 

is#K*u. ICHiH&ftnrWiMi. ** ± , SSi-ttjus^^, Kg*re 

I M,3ifc±##r. PT^Wi^t^jRg^ 121=479001600 >jS BP^J^j 4.7 fc>N &&£ 

£«>, fcm 21, 

(0, 3, 2, 1, 5, 4, 10, 11, 7, 8, 9, 6) 
jfc&FsO . 6 

(6, 9, 8, 7, 11, 10, 4, 5, 1, 2, 3, 0) 
ftn n p24, 

(0, 11, 3, 4, 8 , 7, 9, 5, 6 , 1 , 2, 10) 
jtfc&B = 0 o **3+*, 

01: (0, 11, 3) 02: (4, 8 , 7) 03: (9, 5, 6 ) 04: (1, 2, 10) 

Wifi^-IS^T, T= (0, 11, 3 ) 0 XfTfftHi*, t# I(T)= (0,1,9); T R(T)= (3, 

11, 0); *tR(T)f£«, *#RI(T)= (9,1,0); #1(1)3 ifc 1'NMh ^P,(/(7 , ))= ( 1 , 2 , 


10); # K(T)m 6 >NMf, ft P 6 (Rtf’)) = C9. 5. 6), # RI(T) i£H5 7 >NMF. *P 7 (RI(D) 
= (4, 8, 7)» tt&0k 0 2> 03, 04 #l±3£& : s?lJ, bJM10^$<; 

0= (T, p 7 (Ri(r)), p 6 (RCO)> p,(/(r))) 
fi|] 0¥£±nT&T (H^) MHtMMo 


998592013440*, ,5r6ftW0.23K. 
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) ti.Bs05RtB^®a?iJ; 


R(r>, i 7 (r). W), v { (i(T)), p«(R(r))- 

5 ^ 1 ' , , #.$137 JMrkiiHA 

ii*L% 7+tit kitm. ^ * M ** 

p, ^44 . 

















##**+»*# 


§ 1. 

§2c 

§ 3. Nyquist ^S| 

§4. Z^& 

§5. r^tfc Fourier 
§6. Fourier 


BW& tR 

• ->NMiBA«j-t %&&&% 

• Fourier 

• Fourier 

ftj|g{&; 6ltk, Wfe®* 



§ i. 



rsafnfflia^a^wttwa 
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®#T7Jn: 


nu 


1 





_L 

—m t 

—>t 




1 * ' 


«. a 

4 

Aft. 

in, S 



'KSttSS. ***«' #**«**•* 

ftm+«*a NA 


Efe fitf- 1|SJtK »IftiflWPS&ffl^ 
feMm^uff-mm “0#.ea” i6 



«* “0£EA” MAS»t) UWfflSftimt. 


&% 


1. 


*t(fi ^ cos(») 6 &. {tffilflj 0.01, &m'\& 


mm**®' 
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t j v \\&Vk 7!) % ft ^ W S3 ft % 0 

/,£, fffD'ft'&a#? iSlfti£a$fcftj®7g 0 


§ 2 . ^#' ajsw»fei>^*^rttw#[^gia 


£!£:M: ffl-'MtS 

-t«o (WJPRC^tt) itI^M^-tff^®l!. fifths 





sk(«x^) ^¥?swaft. a^si^bi 


A W 

A 

iik iiMiAiilUlfl 

u > 

iW 


plpF 

111 

II 

r 

><• 


--- 




inffigittatfamAflre a?nfcjewia* 


*94*# 

^B«WAbat&w^w^rJi: tt»*fftt±ftjiii&jifiM-. 

£/«. 

2 . a#^rtt*inf5r*aj!R^±w«i*w? 

3. 
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§ 3. Nyquist 

= Delta (^%) 

ais. Delta &»<?(/) to£S4#ttjrF. 




<5(0 = 0, miftt * o 

- S( 0) = oo 

£g(0<5(0<* = s(0), 

ftflSTK}eg(O^(Oa*?*4/ = 0®i:^g(0), £££*««$ 0 w#j | 

Delta SS (ftft) S(t-s) (fits fen Bp 

r 

8(t-s) = 0, 

<5(/-0 = «>, % = sBt 
[j(t)S(t-s)dt = s(i), 

Kiff *i$,g(t)5(t - s ) *»«§$#* / ( j s#»), mmt =j w 

msea®ffMB<ffsKa]K^A/, spw-ffi#— = w», 

Ar 

1 >‘ ’ - ',t n ,t H+x 1 ‘ 

K-pt„ =k&i, k = o,±i,± 2 ,--.. 5 fe?ia—i^aftia^D^winT: 

£>*(0 = ••• + <?(<-f_J + < 5(,_, _^ i ) + ... + ( y( < ) + ^(,_, | ) + ... + ( 5( / _/J + ^-(,.,) + 

^(osraffla* 


/I--QO 

Sffi±&g(0<5(r-$)$•§•£, aft("Ift-§aSM = /(0. 

■^(')£> 4 ,(0*^: »£±, «<?(/-*) Rts^r, (* = 0,±I,±2,")^ 


38 
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*«*#*«*,****, 

’ "JtT F ° UnCr ***-+***«»»«. **»*»■* 

I /W*JW* *- »*««*„, w Founer 

#»a<n»ffmss6«^a*„=/(otw^^, 

*ft.*«JHMWDeta■ •*(*-,) Mftwta,*»ft*.* *(,_,) WjgX *, Fourier 

^ (v ) = J*. g (l)e - 2 " M dt , 

WMS(t~s)1fy Fourier 


]>*- s)e~ 2nvti dt = e“ 2 ™'' 

•*-oo 7 

a#. %i&f{t)D 4 , (t) S 5 Fourier*/ D (v), MW 

/» 


= -+/(/-„ K 2M -" 

sE^(S©ffiWigS 


+ • • • + /(O) + /(?, )e- 2 “'' + • • • + /(?„ ) e - 2ra -' + 


00 


/» = £f(t„)e- 2 * y '’ i 


ft=-oo 


astfttft. /(<)£» a, (<)+****’w“«<ir / 0 (v), 

fi,e*WK»:) *»«aas. swwfrreiM'.AO * 


ifflitei+ifeitWfel? <0t« Fourier »). 

* Fourier ««&“T&&M/(l)O i , (0 M Fourier $&/ D (v) 

it. 



/M &»/(<) W Fourier «. 
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— = NS.t. — nAt, « = 0,±1,±2,---, 
At 


hiy'> = N'Zf(y-*N) 


( 1 ) 


n—— oo 


mm 

■ • • +/(v + mN ) + /(v + (m-l)A0 + --- + /(v + #) + 

+ /(v-7V) + /(v-2A^) + -.. + /(v-„7V) + ... 

mm * v. ** o) «*. jfitt*s WaWl , ±ia v 

ttUArMfirakA. Msra 

*?SJ: 3 v (%SsEi»)t#^gs JV$* v±ArBt./ o (v±A0 ftHtt-jSStfejn, HM > 
£-'M9»e8*, N , cU 

mm&m-wmmmm.. m*m* f m**-*m*m»m. * 

»»**»»*** Fourier 

v.%v, (- 00 , 00 ) W«(S*S!{|Kl®*Sr, 


tSJM. Eft, **#«*/(,)****** CO-*) ttfiftTOEftl. /(0 mg Fourier* 

^maa/(F)?E bp 

S|v|>A/0t /(v) = 0 

w>2a/w, ±a#jt;4 i K-g- : ##i5C4 i 5!t®T-«=om-i®, BPftmsw 

fo(y)=Nf(?) 


xmMowsmx w 

• —•-•-> 


«PS-te«N 


BP#*m Fourier Fourier »/(v)it 

Jb)£fciEi88, (AO lit. SJWWt***®* 

Nyquisi ®i ; 
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Nyquist ^!il 




Nyquist TffifKj##T&ift 

«: Nyquist 

I iwnsus*&flt^/(/) = acos{ 2 jm)% w. {j)iw]±ffi^ia^, wm 

ft*iM.%f(M/N) = Acos(2nvM/N)o mw&fcft 

Nyquist m^N/2, &v = N/2 + P (/?. > 0) „ W 
/(M / N) = A cos[2jz(N / 2 + £)M / W] 


=/l cos(Mx + 2 PM 7T / N) 
=(-\) M Acos(2 PMtt/ N) 


&&P Nyquist 


( v = N/2-P ) Nyquist ( v = N/2 + P ) 



= N/2 + P Nyquist #!$) IP v = N/2~P Nyquist 




-t®4 J M^ft^^^JS^^y4cos[2(^/2 + /?)^]lPSi^^cos[2(A^/2-/?)^]WS 
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.ii# a t Nyquist t Nyquist 

1. /V=200, v=99 ftl v=101 /7A - ^ , _ 

**/(O = A cos( 2*w) *sg W ^ |JW 

KitiZimxm. m rnm. 

3 44ikhzi 

^3. 

4. fiM'Mire 


§ 4 . 


4 / (0 D 4( (/) flij Fourier / 0 (v)9<)iSj4si;4' 

•M v ) = Z fUJe - 2 "'- 1 


n = -ao 


= nAt, n = 0,±l,±2,-ftA, 


A W 

/ D (> / )= Z/('>"■’ 


n = ~oo 


VX z ifi e 


2 w4 / i 2 nv i I N 

= e 




Z /(/.)*- 


n = -cc 


*#)%#&&• {/(',)> Wijafe. B*f(z)- 

* z 4Ss?«;«^ {/(/,)} M z $&F(z) W&S't’W 

z = e 2 ' I *' i " = e 2 " </(0> M Fourier 3». 

/±*M z = e 1 * vA ' i = e 2 ’"""' ®fi». ,ew|z|=i. 

®±zs«^eia±. 

#S*?z = -l. Sfc±. L * 

„< 0 8t/y = 0, fl/«,)HSW, *#|*K1 *»*•«**■ A " 1 
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R***m*9, ** j (fi0) * 

nm ' m ^&t n - l mmmm^ t a* 


NBtSOWH: mjg 


F ^ = !/«„-, )z- 


Kt'-ifc* t k , 


2 /((l 


)z~ ( * +1) _,-l 


k = -oo 


=z "' X /('.) z 


Mfs^EiE -r«*ig, {ligfa^mzaSs^s^flfizS^jftaz- 1 . SWt+itfflT 



>-l 






*T. 0FJE. »tf-##*T«;*:a<rtMJ. 


E 1. *H8^{---,0,0,1,1/2,1/3,—, l/n, ■■•>^m)ltJtW 2 $ift. &+8fle 1 JlfJffiWW 
1 »*<,. 

2 - i»tj®wwsijA/ 2 a» 100 . <rsiNz*s!#fcH5j®fc? 
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§ 5. rUlft Fourier 




^(0= 


ft — -QO 


±m»R-£&®gmw, 

.’ M ~ l) ’ ^WW/WPttJi/w^ojBtai.^ 

5nf»7®ifcitS:? 

»»>«lt«/(g = 0, S«TBW«iSit, /(/)O a ,(r)M Fourier 


A/ -1 


- 2 /rv n A t i 


foi-V) = 'Z /(<„)«' 

u = 0 

&«»*$* vWWWffiS, ii»3t)^ = i/Ar . 

{/(<.)} «w Af -t-istg, M^n v w/ D (v)wiaasf#ii 

IRv, =k/(MAt), 0<k <M , F(v t ) fS-BAF(Ar) . W 


M-l 


F(k) = Z J f(nAt)e- 2 ’ r " l “ IM 


n=0 


mnFm%w, {/(/j} ojw*{F(jt)} 

»zzAa»wiE5:tt^. -i} w^rttM: 

[A/, All! A/figft * £|$ 


A/-I 


\^ e 2ir nki/M _ 


«*0 


o, -K-tiMtm 


^itk, oil# 


M k =o 


Af 


( 1 ) 


m) ^m=4o 
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(* = 1 ) 
(k = 2 ) 
(* = 3) 


t ,47rj/4 __ __ 

«67rt/4 

c = —l 

_hi£ A # ^ Hj £n T ; 

■ ^ !") = /(O) + /(At) + /(2At) + / ( 3Af) 

V F(i) = /(0) - if (At) - f('2At) + if (3 At) 

■ b (2) = /(0) - /(At) + /(2Af) - f(3At) 

■ * < 3 ) = /(O) + if (At) - f(2At) - if (3 At) 

F f (t n ) , % 

I /(0) = j(F(0) + F(l) + F( 2) + F(3)) 

I /(At) = i(F(0) + *F( 1) - F(2) - iF(3)) 

I f('2At) = ^(F(0) - F(l) + F(2) - F(3)) 

I /(SAt) == i(F(0) - iF(l) - F(2) + *F(3)). 


& 3-%&:#■ 

1. OTTWWSSiM'Ait (1): 


. At—1 At-1 /At—1 \ 

77 £ F(k)e 2Tink / M = — V ( V /(mA()c'“ /M ] e 2lrink/M 
k =o ' U Eo Vr^o / 


m=0 


Af-1 / , A/-1 \ 

= £/(„, At) ( ^ g • 


2 . ( 2) 0 




§ 6 . $28 Fourier 


«^FounerS:«ft-##S.BrWttWI«W^)f?iJWFourier$#sa < lT+»:»Slf*^;i«d!> > 

S^ZiinTM 




i£._ 1 

/*! A 


M_1 

2 


F(A-) = ^ /(2nAt)e _2,r * (2 " )fc/M + ]T /((2» + l)At)e~ 2,rf < 2 "+ 1 > fc /M 


71=0 


n =0 


M e -m(2n)k = 1 

#-§JWa^ 

JLt 


c -ni{2n+1)k _ 




iV/ 


-1 


F(A-+ 4f) = ^ /(2nA# )e -2^(2n)fc/A/ 

n=0 


Af 


-1 


+ {-!)* ]T /((2b + l)AA)e~ 2,ri < 3n+1 W* f . 


n=0 


M 


T&mmmm m* ° ^(*+—) 

z> 

<£mfffiM=4 Rm&SI 

F(0) = (7(0) + /(2Af)> + (/(AO + /(3Af)) 
F(2) = (/(0) + /(2At)) - (/(At) + /(3At)) 
Fill = (/(0) - /(2AO) - i(/(At) - /(3At)) 
F(3) = </(0) - /(2At)) + i(/(At) - /(3At)). 

&$a+. a#® m % 2 w«»». 


